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A THIRD CLASS OF HIGH ENERGY BURSTER

J. G, Laros, E. E Fenimore, and R. W. Klebesadel

Los Ahmms National Laboratory

Los Alamos, NM 87544

[Jnril recently, only two cosmic high-energy burster classes--x-ray bursters and

gamma-ray bursters (G RBs)-- were recognized, lIowever, iis early as 1979 it Wils

realized that events similar to GRBs, but which did not fit comfortilbly into that clnss,

occasionally occurred. This realization arrived in the form of the famous “March 5

Event” of 1979, which had, among its many unique atrnbutes, typical photon energies of

tens of keV--that is, midway between x-ray burster and GRB energies, Subsequently, the

source was seen to repeat sporadically about a dozen times, with iibout one di~y

1) Eventually, a few other bursters unlike normiilsepnri~ting the closest recumcnces.

GR13s iind possibly reluted to the March 5 source were found. All hiid similiw avcli~gc

photon energies of tens of keV, and most had durations of tenths of a second, Onc of

dlcm, first seen cm 1979 Mi~r~h 24, repentfid twice within three dilys. 2, Unfortuniltely,

Ibis suspected third class of high-energy burster may bc one of the least well studied

pllcnomCni~ in ilstrophysks. This is lnrgely bccnusc most of the photons nrc emitted i~t

“il~’kwid” energies,in [he gnp between the regions of coverilgc provided rcs[wctivcly hy

most of :IIC X-rily ilnd J;ilnlmil-rily instrunlcntillion in spllcc,



Then, in the Spring of 1986, K. Hurley and colleagues in Toulouse, Frwwe, using

data from their experiment on the Prognoz 9 (P9) sntellite, informed us of possitdc

source activity similar to that seen from the 1979 March repeaters. Specifically, in n

6-month period they observed four discrete groups of two or three short events (for n

total of 9 events). Within a group, the bursts were separnted by on: to lhree days. No

other information on the events was available at that time. Using our ICE daln, we

quickly found that four of the P9 events were located within the lCE field of view ml

were spectrally slid temporally very similar to the 197t~ Janumy 7 burst. Thus, it

nppenred that the January 7 source might indeed be in the same class m the 1979 MiIrch

repeaters. Further, it seemed that these objects could be dormant for long periods of

time, but that they would eventually repent as often ;Is once per day for i.I few days,

At this point it occurred to us thw, given the supixior ICE temporal covcragc iltld

sensitivity to sources near the ecliptic phme, a systematic search through the ICE diltil

bme might turn up one or two additional source repetitions. What we nctuitlly found wi~s

completely unexpected. During n single day, 1983 November 16, ,1 totiil of 1H events

were detec!ed; i O occurred within an hour, with some separated by rninutcs or even

seconds. During the month of November ICE recorded 63 events, A lihork)us scii~h

covering nearly tight yeilrs of ICE dti[ti revc~ied 48 additional repctiticms, for ii [o[ill of

1I 1. Appmxilllilt~l~ 20 of these ulso were ohsewcd by other spncecrnft,
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Of particular importance were three dctecwd by the Pioneer Venus Orbiter Gnmmil 13ursl

Detector. These three, which could then be located accurately by intcrplilntlnry

nrrivid-time anidysis, provided the fhm link between GB790 107 and the 1’983 Novcmhcr

nctivity. The Figure, which shows number of events vs. time for eight yenrs, ill

0.5-month time resolution, summiuizes our results. We h:ld clearly discovered il new id

unique kind of re~titive behitvior in n high-energy burstcr.

The nnture of the source is still being investigated. At [his point we know that the

repetitions in simikar toone imotheimin every respect except intensity, where ii range of i~t

Icast n factor of 30 is .scen.The duritions of the events are typictilly 0.1 s, plus or minus

ilbtlt a fuctor of 2, The chiwtictcristic photon energy is ilkllt 30 kcV, nmi [here is

cvidencc for n deficiency of photons below 10 kcV, relative to il simple th~r[nill

hmmsstmhlung model. Perhaps the most nmnzing feil[u~ of [he repetitions i“ [hilt they

~iin be separated by ilnywhem from seconds to ycnrs, and there is almost no comchuiml

hctwccn intensity [md sepitration, (This is in contrast to the Rapid X-my Burster, wlwrc

tlw intensity of u burst determines the time interval to the next burst.) No periodici[ics

Ililvc been found. The only convincing pilttcm to the repetitions is their tendency to

cluster, cvidcn[ in the Figure. 7%is clustering seems to pecsist on time ~cillcs iis shoti i~s

hours,

A flnill point is thilt this third CINSSof hurstcr is still very pcmrly ohscwcd. Wmv il no[

for the good luck of Ililvii]g the source of GB7W)107 ctmstnntly within the 1(’11

fkdd-of-view, our picture of its repetitive hehuvior wouh’ he critircly diffcnmt, It is Iilwly

thilt luck of scmitivity iind in:omplctc tcmporul covcrngc hnvc pmvcntcd us fronl

ohsctving t~]isSillllChChilViL~ in odwr Sollmcs,

‘[his w(~k Wils SUl)lMWM by th~ (1S 1101! ilnd NASA,


